K+/H+ exchange in yeast mitochondria: sensitivity to inhibitors, solubilization and reconstitution of the activity in proteoliposomes.
The K+/H+ exchange activity of the inner mitochondrial membrane was investigated in the yeast Saccharomyces cerevisiae. Swelling experiments in potassium acetate indicated that the K+/H+ exchange was active without any additional treatment after the mitochondria isolation, such as a Mg2+ depletion. As in mammalian mitochondria, the activity of yeast mitochondria was stimulated by increasing pH and was inhibited by the amphiphilic amines quinine and propranolol and by the carboxyl reagent dicyclohexylcarbodiimide. However, the activity was poorly inhibited by Mg2+ and consequently was only slightly stimulated by the Mg2+/H+ exchanger A23187. On the other hand, Zn2+ was very efficient for inhibiting the exchange and consequently the activity was strongly stimulated by the permeant metal-chelator o-phenanthroline. The [86Rb]Rb+ accumulation in mitochondria and mitoplasts was only partially inhibited by quinine and propranolol suggesting that part of the accumulation monitored under these conditions was due to cation leak through the inner membrane together with adsorption on the membrane. The DCCD-sensitive activity could be reconstituted from mitochondria and from mitoplasts solubilized with Triton X-100; this activity, measured by [86Rb]Rb+ accumulation, was quinine- and propranolol-sensitive. A spectrophotometric method, based on the capacity of negatively charged proteoliposomes to swell, was then developed in order to continuously follow the reconstituted activity.